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1.1 

Main 
Loop 



4cO 



1.2 

Handle alt non-radio 
EEPROM 
communications. Disable 
radio access to EEPROM 

when communicating 



_ AO ^ 



1-3 

Maintain low-priority 
tasks such as calculating 
new force level and 
minimum speed 



1.4 

Test redundant RAM 

registers and reset < o C 

software watchdog 
timer 



1.5 
Infrared 
protector 
(asynchronous) 
interrupt 



1.6 

Set status of 
infrared protector 
as unobstructed 



1.7 

Radio 
(asynchronous) 
interrupt 



1.8 

Parse incoming radio 

signals. Set flag if 
signal matches stored 
code 



\ 



1.9 
Hardware 
timer 1 
interrupt 



1.10 

Update serial 
communication 



4(il' 



1.14 

Update software 
timers 



IX 



1.11 
Hardware 
timer 0 
interrupt 



I 



i 



1.13 

Task switch the 
following tasks: 



1.12 

Read incoming AC 
line signal and 

handle motor phase 
control output 



1.15 

Debounce wall 
control switches 



1.16 

Control motor state, 

including relay 
outputs and motor 
safety systems. 



1.17 



6 



RPM 

. (asynchronous) 
Interrupt 



1.18 

Calculate motor 
RPM period 



1.19 

Update position 
of door 



Y 




Have we passed the 
pass point since last 
update? 





No 



Update position 
relative to pass 
point in non-volatile 
memory 



Is user input seen to " 
enable/disable the 
\worklight turning on from 
th^infrared protectQp7' 

Ho 



-Yes- 



/ 



Set the status . f the 
protector-controlled worklight 
(in non-volatile memory) to 

equal the user input (i.e. 
enable or disable the feature) 





Call the 
SetLightTimer 
subroutine to enable 
the turn-off time 



11 ^ir^ 
Turn the 

light on 



12 

Clear the 
one-shot flag for 
beam break 



13 

Update non-volatile 

timer for radio 
temporary password 



14 

Refresh RAM 
registers for radio 

mode from 
non-volatile memory 



15 



-Up- 



21 

Refresh the up limit 
from non-volatile 
memory 



Refresh I/O port 
directions 



16 

Update status of 
radio lockout, if 
necessary 




Are we about to 
begin travel?^ 




Are we training 
the limits? 



Yes- 




19 

'^re we about to^ 
travel up or 
down? 



-Down. 



20 

Refresh the down 

limit from 
non-volatile memory 



4^0 



22 

Update the current 
operating state and 
position relative to pass 
point in non-volatile 
memory 




tso 



Write the new limit 
settings and position 
relative to reference point 
to non-volatile memory. 



25 

Update the counter 
for the number of 
operating cycles 



q 

13 
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1^ 



26 

'Is our number of\.^ 
cycles a multiple 
of 256? 



ho 



27 

Update the 
history of the 
force settings 



28 

Update the learn 
switch 
debouncer 



C 



o 




31 

Service any 
incoming serial 
messages 



30 

RAM memory 
corrupted - 
reset 



1^ 



32 

Load up force timing 
from ROM look-up 
table, using user 
setting as index 



i 



33 

Divide the force timing 
by the power level of the , 
motor to scale the max. 
force timeout 



34 

Load the down force 

timing from ROM 
look-up table, using 
user setting as index 



35 

Divide the force timing 
by the power level of the 
motor to scale the force 
to the speed 





-No- 



^ Is the door 
^4raveling down^ 




-Yes- 



37 

Disable use of y 
the MinSpeed 
register 



}0 



39 

Disable use of 
the MinSpeed 
Register 



38 

Load MinSpeed ^ ^ ^ 
with the up force 
setting 



40 

Load MinSpeed 
with the down 
force setting 



1^ 



5 P 



41 

Subtract 24 from 
the MinSpeed 
value (0-63) 



42 - 
Is the result 
^negative?. 



No 



F 



44 

Divide the minimum 
speed by four to 

scale eight speeds to 
32 force settings 



.Yes, 



43 

Clear MinSpeed register 
to effectively truncate 
the lower 38% of the 
force settings 



'34 



45 



Add four into the 
minimum speed to 
correct the offset ~ clip 
result to 12 max. 



46 



Re-enable use of y,^ 
the minimum 
speed register 



X 



47 \ 
--t's the period of the^\ 

rectified AC line ~ ^ 

^signal less than 9 ^ ' 
ms? 



Yes 




48 \ 
Is the light 
shut-off timer 
active? ^ 



_No- 




Yfes 




49 

^Is the light timer set 
^ to a value greater 
^^^an 2.5 minutes? '' 



-No. 




50 



Call SetVarLight to 
correct the light time (to 
cure incorrect setting of 

light timer on initial 
power-up) 



Yes 

Clear the 
radio 



in 
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53 

Reset the 
software 
watchdog timer 



(Loop ^ :> 
Continuously) 



FCv 7 H 



55 

SetVarLight 
Subroutine 



_No- 




! period 
rectified power line 
s^ignal greater than oj> 
squal to 9 ms?^ 



-Yes- 



57 

60 Hz Line Detected 
Set Light timer to 
4,5 minutes 



58 

50 Hz Line Detected 
Set Light Timer to 
2.5 minutes 



59 X 
return 
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60 



Timer 
Interrupt every . 
0.256ms - 



61 

Set the radio interrupt 
status as indicated by 
software flags 



62 

Update the. 
software timer 
extension 




■Is the rectified 
power line input 
""-^ high? 



-Yes. 



^ 64 " 
1s the power line^ 
high time counter^, 
^-^elow 2msjx'" 



No 



-Yes- 



65 

Set the ^ 
measured power 
line time in RAM 




I 

▼ 




66 

Reset the power 
line high time 
counter 



67 
Reset the 
PhaseTMR 
register 



68 

Increment the 
power line high 
time counter 



04 




'..0 



1=^ 



-.1st 



69 

Is the motor 
^v^^ power level set 
"\ at 100%? 



No 



-Yes- 




70 

Is the motor 
power level set 
\ atO%? 



No 



71 

Decrement x 
PhaseTMR 



t7 




.No. 



73 

Turn off the 
motor phase 
control output 



,0^ 



(.0 

72 ^< 
Is the result \^ 
legative^ 



.Yes, 



74 

Turn on the 
motor phase 
control output 



75 

Digitally filter the ( j ^ 
incoming RPM 
signal 



76 (0 
Increment time - \o 
prescaling task l/^ 
switcher (0 through 
7) 



1 



Branch to 
^-proper task 




Task = 


2 


Task = 


0 or 4 


(Every 


4 ms) 


(Every 


2 ms) 


1 


r 


1 





78 

Execute Motor 
State Machine 
Subroutine 



79 

Debounce Wall 
Control Switches \ 



Task = 6 
(Every 4 ms) 

: I 

80 

Execute 4 ms 
timer subroutine 



\ 



Task = 1 
(Every 1 



3, 5. or 7 

ms) 



81 

Execute one ms 
timer subroutine 



82 
Return 



83 
One ms 

timer 
subroutine 



84 

Update A/D 
converters on up and 
down force setting 
potentiometers 



I 



" 85 ^< 
Is the A/D 
conversion 
-^complete?/ 



No 



-Yes, 



86 

Store the measured 
potentiometer 
values 



87 

Divide the values 
(0-127) by two to 
obtain a 64-level 
force setting 



88 

Decrement the 
infrared protector, 
timeout timer 




S^' Has the timer 
reached zero>^ 



Yes, 



No 



1 



90 

Reset the 
infrared protector 
timeout tmer 




91 

ts the flag setfor^ 
protector signal ^ 
Dsent before?"^^ 




Y5S 



92 

Set the one-shot 
break flag 



93 - 
Set the flag for 
protector signal 
absent 



94 

Increment the 
radio time out 
register 



95 

Decrement the 
infrared protector 
reversal timer 



96 

Oebounce the 
pass point input 



97 

Increment the 
125 ms 
prescaler 



_Yes- 



98 
Has the 
prescaler 
reached 63 ms 




. 99 

Update the fault 
blinking LED 




100 
Has the 
prescaler 
ached 125 n>s?' 



-Yes, 



No 



102 
Return 



101 

Jump to the 125 
ms timer routine 



.Yes- 



Yes- 



_yes- 



103 

125 ms 
timer routine 



% 



0^ 



104 

Update the RS232 
mode timer. Exit 
RS232 mode if 
necessary 



1^ 




105 



Is the motor set 
"\to be stopped^ 





106 

-^s the pre-trave? 
safety light 
flashing? 




Are we in the last\/ 
^phase of the limit 
"training mo^^"^ 



(I A 




Are we in another 
part of the limit 
..training mode?. 



Yes- 



109 

Set flag for motor 
ramp-up 
complete 



7^ 





Is the minimum \ 
speed (as dictated by 
the force settings) 




111 

Set the power 
level equal to the . 
minimum speed 



.A, 

113 



112 

Set the power 
level to 40% 



Is the flag set to \ — Yes. 
slow down? x-^' 




Yes 



116 

Set the motor's 
power level to 
0% 



117 

Set the flag for 
motor ramp-up 
complete 



Are we running at 
the maximum 
allowable speed?- 



Below, 




^ 115 

Are we running at, 
below, or above 
nriinimum speed?- 



118 
Increment the 
power level of 
the motor 



.0 



Ab^ve 



119 

Decrement the 
power level of 
the motor 




, Yes, 



^1 



120 

is the period of the^ 
rectified AC power 
Jine greater than or 
Mual to 9 ms?^ 



121 

Fetch the motor's phase 

control information / 
(indexed by the power 
level) from the 50Hz table 



7^ 



122 

Fetch the motor's phase 

control information 
(indexed by the power 
level) from the 60Hz table 



m 



123 

Test for a user 
enable/disable of the 

infrared 
protector-controlled 
worklight feature 



13 



124 

Update user radio 
learning timers 

Z2WIN and 
AUXLEARNSW 



125 /\ 

Update software 
watchdog timer 



r 



5 



.lie 



126 

Update the fault / 
blinking LED 



"~r~ 

Y 

127 
Return 




128 
Four ms 

timer 
subroutine 



129 
Update RPM 
safety timers 



iy 



130 \<; 

^ 'Has 0.5 second" 
RPM timer 
^\explred? / 



No 



133 
Update the 1 
second timer for 
light flash 



134 
Update radio 
dead time and 
dropout timers 



-Yes. 



131 
Reset 0.5 
second timer 



132 

Perform safety check 
on RPM seen during 
last 0.5 seconds to 
prevent falling door 



7'^ 



135 
Debounce 
learn switch 



136 

Update status of 
work light per 
timers 



137 

Update wait control 

blink timer when 
indicating protector 
reversal 



138 ^ 
Return ^ 



139 

RPM signal 
interrupt 



1 



140 

Calculate the period 
of the incoming 
RPM signal 



1 



141 

Divide the period 
by 8 to fit it into a 
binary word 



142 
Is the motor 
speed ramping 
up? 




.Yes- 




No 



/ 



143 

Set the RPM timeout 
as the rounded-up 
value of the force 
setting 



144 

Set the RPM 
timeout at 500 
ms 



0 




146 

Decrement the 
position counter 



148 

Sample the pass ^ 
point debouncer 



T 



X 150 / 
^' Are we at the 
rising edge of the 
^^vpass pointy/ 



-No. 



Yijs 



X 152 ^-Y 

X \ 

^ Is this the lowest 
pass point? ^--^ 



Y2S 



-No- 



154 

Zero the positon 
counter 



_No- 



.No- 



Down - 



147 

Increment the 
position counter 



149 

Sample the pass . 
point debouncer 



I 



X 

Are we at the 



falling edge of 
ih^ pass point?^ 



Y5S 



153 




Is this the lowest 
\ pass point? / 



Yjs 



155 

Zero the positon 
counter 



^1 




Motor State 
Machine 
Subroutine. 



158 



Update false protector 
signal output (for systems 
that don't require an 
infrared protector) 



159 



Has the software \ 
"^^watchdog reached 
50 high a valu^?^^ 



-Yes- 



O 



i 

t : 

ly 




1 



160 
Reset 



161 

'^Jump to subroutine 
for proper motor 
state 





.Going Up- 



Going Down. 



163 

Down Direction 
subroutine 



Fully 
Open 



-Fully Closed- 



Reversing 
Door 



-Stopped 



in middle 



166 

Down Position 
subroutine 



162 
Up Direction 
subroutine 



164 
Up Position 
Subroutine 



165 
Autoreverse 
subroutine 



167 
Stop in Mid 

Travel 
subroutine 



209 
Stop in Mid 

Travel 
subroutine 



210 
Update relay 
safety system 




Was a wall control 
command or radio 
"command received?^ 



212 

Set motor power . 
to 20% 



213 

Set state as 
traveling down 



214 ^^O 
Update light ^ ^ 
and return . 



215 
Down 
Position 
subroutine . 




MO 



217 



Set motor power 
to 20% 



218 
Set state as 
traveling up 



219 
Update light 
and return 



220 

Up Direction 
subroutine 



221 

Wait until main loop 
routine refreshes the 
up limit from 
EEPROM 



T 



222 

''Has 40 ms passed 




since the closing of 



223 
Return 



224 



/ Are we flashing^X ^ 
"^^the warning light ^ 

^prior to travel?-" _ 



No / Done 



225 

Update status of 
blinking light and 
return 



226 
Turn on the up 
motor relay 




Has one second 
passed since we first 
ned on the moXoj^ 



Yfes 




230 \<:f' 
Is the measured 
RPM period longer 
^than the allowable 
^ IPM period?^/" 



ho 



231 

Set the reason 
as force 
obstruction 



^/ 235 

" Is the door's exact 
position currently 
\ unknown? y 



No 
▼ 



T 



-Yes- 



232 

If training limits, 
update training 
status 



236 
Update the 
door's distance 
from its up limit 



0 



-Yes 




233 

Set motor power at 
zero and state as 
stopped in mid travel 



234 
Return 




249 
Return 




258 

Up Position 
. subroutine 



I 



259 

Update relay 
safety system 




Was a wall control 
command or radio 
mmand received?^ 



-Yes- 




261 
Set motor 
power to 20% 



-Yes_; 




Are we training 
the limits? 



264 

Update the limit 
training state 
machine 



265 
Is it time to 
avel dowQ,?-'" 



No_ 



ho 



266 

Set state as 
traveling down 



262 

Set state as 
traveling down 



267 

V Update light 
and return 



168 
Down 
Direction 
subroutine . 



169 

Wait until main loop 
routine refreshes the 
down limit from 
EEPROM 




Has 40 ms passed 
since the closing of 
"^-.^the light relay? 





172 

"Are we flashing^ 
the warning light 
' pxior to travel: 



Yes- 




No / Done 



173 

Update status of 
blinking light and 
return 



0 



174 
Turn on the 
down motor 

relay 




Has one second 
, passed since we first 
^^"tutried on the motqj 




Yes 





176 



-1 



-Yes 



Has the RPM \ 
ignal timed ouV>^^ 




Are we currently 
ramping the motor's 
speed up? 




Yes- 




.Yes.- 



_Yes_-^ 



^ 179 - 
' Is the door 
beyond the down 
\limit setting? 




>wn 



178 \X 
^Is the measured \ 
RPM period longer 
than the allowable ^ 
^"vRPM period'?.-' 

No 



180 

Set the reason 
as force 
obstruction 



185 \ 

Is the door's exact 
position currently 
unknown? 



[ 6 i 



-Yes- 



181 

If training limits, 
update training 
status 

182 

Set motor power 
at zero 



No 



186 

Update the door's 
distance from its 
down limit 



183 

Set motor state 
as autoreverse 



184 
Return 



V 




Zo 



206 

Set the reason 
as early limit 




4 



Yes. 



199 

Set motor power at 
zero and state as 
autoreverse 



Has the protector 
signal been missing 
r 12 ms or mon 



Yes, 



in 



207 

Set motor power at 
zero and the state /\ 
as autoreverse 




208 
Return 



I control o 
radio held to override 
the infrared 
protector? 



202 / 
Return 




203 



Set the reason as 
infrared protector 
obstruction 



iO 



IP 



>. 6, 
J 



204 

; Set the motor power 

at zero and the 
\ state as autoreverse 



205 
Return ^ ' 




FIG.22B 



